Background A population-based programme of health checks has been established in England. Participants receive postal invitations through a population-based call-recall system but health check providers may also offer health checks opportunistically. We compared cardiovascular risk scores for 'invited' and 'opportunistic' health checks.
Introduction
A programme of health checks for cardiovascular risk assessment has been established in England since 2011. 1 The programme has proved controversial because of the limited evidence for the potential effectiveness of health checks 2, 3 and the arguably low cost-effectiveness when compared with population-wide intervention strategies. 4 A programme of health checks might also exacerbate inequalities in cardiovascular disease if uptake of health checks is lower in groups at greater risk of cardiovascular disease. 5 Implementation of the national health check programme is tailored flexibly in local areas. The health check programme in South London employs a population-based call-recall system, based on general practice population registers. Standard invitation letters are sent to eligible participants who are offered the choice of attending for a health check at their general practice or at selected local pharmacies and community settings. 1 During the study period up to 25% of checks were performed by these 'third party' providers. 6 Health check providers may also offer health checks during face-to-face encounters with patients who are attending for other reasons. These 'opportunistic' health checks contribute to the overall assessment of health check uptake.
The use of opportunistic health checks might have potential either to reduce or exacerbate inequalities in health check uptake. It is not known whether health checks conducted opportunistically differ, with respect to cardiovascular risk outcomes, when compared with health checks performed following standard invitation letters sent through the population-based call-recall system. This research aimed to compare cardiovascular risk estimates for health checks conducted either opportunistically or through the populationbased invitation system.
Methods
A cohort study was conducted of all health checks conducted between July 2013 and June 2015. The study was conducted alongside a randomized trial of enhanced invitations methods; the protocol and results of the trial have been reported previously. 6, 7 The research was approved by the London Bridge Research Ethics Committee on seventh March 2013 (reference13/LO/0197). All 18 general practices that participated in the trial were included in the analysis. These were selected from a wider pool of 89 general practices in the two boroughs. Trial practices tended to have larger list sizes than non-trial practices but achievement of Quality and Outcome Framework targets was generally similar between trial and non-trial practices. Trial practices showed similar levels of deprivation and a similar proportion of non-white participants to the entire populations of the two boroughs. 6 Stratified randomization was employed to ensure that equal proportions were allocated to trial arms at each general practice. The study was conducted in two London Boroughs, which are generally deprived areas of inner London with young, ethnically diverse populations. 8 All general practices in the two participating Boroughs were eligible and 18 consented to participate in the study. Each practice participated in the study for a minimum of 12 months to allow for seasonal variation in uptake of health checks. We evaluated health checks completed in participants invited up to 31st December 2014, in order to allow assessment of health check uptake at 6 months following the invitation up to 30th June 2015.
Records of health check uptake were extracted from participant electronic health records by members of the research team using nationally specified Read medical terms. At the time of data extraction, participants' postcodes were linked to the Indices of Multiple Deprivation 2010 score (IMD 2010) as a marker of deprivation. 9 Data for gender, year of birth and practice-recorded ethnicity were also extracted. We also extracted CVD risk score and body mass index records for registered patients who had a health check recorded during the study period. We obtained records of CVD risk scores that were coded into the electronic records of general practice systems. We did not extract data for individual CVD risk factors, including blood pressure, total cholesterol and smoking because our governance approvals did not extend to this. At the time of the study, the Joint British Societies 10 ('JBS3') risk score calculator was mandated by the NHS Health Check Programme locally. Values for QRisk2 11 score were utilized if the JBS3 score was not recorded. The JBS3 risk calculator is a CVD risk score developed for use in the UK that is based on smoking status, systolic blood pressure, total and HDL cholesterol and body mass index. 10 The JBS3 score may generally give slightly lower risk estimates than QRisk2. 12 We excluded duplicate records and analysed the first recorded risk score for each participant.
Health checks were classified into 'invited', those performed in participants who were sent a standard invitation letter during the study period, regardless of time interval; and 'opportunistic', those performed in participants who were not sent a standard invitation. The relative contribution of invited and opportunistic health checks to overall health check uptake was estimated by general practice. In order to estimate the pooled relative rate, while presenting data for each practice separately, a meta-analysis was conducted and a Forest plot was constructed. We compared the case mix of invited and opportunistic checks in terms of age-group, gender, ethnic group and deprivation quintile. We also compared CVD risk score estimates and body mass index category between invited and opportunistic checks. CVD risk was divided into the categories <10% or ≥10% risk of a CVD event over 10 years. Dichotomization at a clinically relevant cut-point was employed because the distribution of CVD risk scores is generally highly skewed. A cut-point of 20% was also used but only 6% of health checks were associated with ≥20% risk. Multiple logistic regression was employed to estimate adjusted odds ratios because binary regressions to estimate adjusted rate ratios did not converge. We used robust variance estimates to allow for correlation of measures by general practice.
Sensitivity analyses were conducted to explore the effect of varying the definition of 'invited health' checks and to evaluate the possible implications of health checks that were recorded without documentation of cardiovascular (CVD) risk scores. 'Opportunistic health checks' included 1 363/ 3 113 (44%) completed within 6 months of the practice start date in the study, these might potentially have resulted from invitations sent before the practice entered the study. The effect of excluding these was considered. To evaluate the effect of missing CVD risk score data, we divided general practices into groups with either lower (<85%) or higher (≥85%) recording of CVD risk scores at opportunistic health checks. We compared estimated associations for the two groups of practices.
The reliability of study data were evaluated by comparing results extracted directly from general practice records with data obtained from the local health check management information system. During the period up to 31st December 2015, the health check management information system recorded 12 453 participants invited, with 49% of completed health checks being performed opportunistically.
Results
During the study period, 12 643 participants were invited through the population-based call-recall system, 2280 of these participants had health checks recorded. A total of 6184 health checks were recorded at study practices during the study, including 3904 in participants who were not sent a standard invitation letter. Cardiovascular risk score records were obtained for 5359/6184 (87%) health checks, including 2246/2280 (99%) of health checks in invited participants and 3113/3904 (80%) of health checks in non-invited participants. The 3113/5359 (58%) cardiovascular risk assessments in non-invited participants were either performed opportunistically, or were in patients invited before their general practice joined the study. These will be referred to as 'opportunistic health checks'. There were 758 (14%) of records with missing JBS3 risk scores and QRisk2 scores were used for 524 (10%), leaving 234 (4%) with unclassified values that were included in the denominator.
We evaluated the distribution of invited and opportunistic health checks according to gender, age-group, ethnicity and deprivation quintile. The proportion of opportunistic checks was similar in men and women and across different ethnic groups. Opportunistic checks were more frequent in participants aged <60 years (2 703/4 583, 59%) than in those aged 60 years and older (410/776, 53%) with invited checks being more frequent in the older age group. In the study area, 85% of all participants were in the two lowest fifths of deprivation for England. Opportunistic checks were more frequent in the most deprived fifth (1028/ 1723, 60%) than in the third (290/525, 55%) or second least deprived fifth (2/17, 12%). However, evaluation of a possible linear trend showed an odds ratio of 0.92 (0.82-1.03, P = 0.137) for unit decrease in deprivation fifth from most to least deprived. Figure 1 presents the proportion of checks with CVD risk score of 10% or greater by general practice and source of health check. Overall, 382/2246 (17.0%) of invited checks and 692 (3113) 22.2% of opportunistic health checks were associated with CVD risk score ≥10%; a relative increment of 28% (95% confidence interval: 14-44%, P < 0.001).
The adjusted relative odds of elevated CVD risk for opportunistic checks compared with invited were 1.70 (95% confidence interval: 1.45-1.99, P < 0.001) ( Table 1 ). Higher proportions with increased CVD risk were consistently observed across sub-groups of gender, age and ethnicity (Table 1 ). In the most deprived fifth, 106/695 (15.3%) of invited checks and 230/1 028 (22.4%) of opportunistic checks were associated with elevated CVD risk (adjusted odds ratio: 1.94, 1.37-2.74, P < 0.001). In the third quintile of deprivation (the highest for which estimation was feasible), similar proportions of invited and opportunistic checks were associated with elevated CVD risk (odds ratio: 1.10, 0.80-1.51, P = 0.572). These results show that respondents at opportunistic checks tend to be individuals with higher CVD risk and greater levels of deprivation.
Supplementary Table 1 presents the proportion of participants that were overweight or obese by source of check. Overall, 55.7% of participants receiving invited checks and 58.8% of participants receiving opportunistic checks were identified as being overweight or obese (odds ratio: 1.15, 1.04-1.28, P = 0.008).
Sensitivity analyses
As a sensitivity analysis, we omitted all 1 363 'opportunistic' health checks completed within 6 months of the practice joining the study, as these might have been invited in an early period. The adjusted odds ratio for ≥10% CVD risk associated with opportunistic checks was then 1.40 (1.14-1.73, P = 0.002), based on 3996 observations. We evaluated the effect of omitting 376 health checks in invited participants that were completed more than 6 months after the invitation, as these might have been opportunistic checks. The adjusted odds ratio was then 1.65 (1.40-1.94, P < 0.001), based on 4983 observations. We conclude that the reported association is robust to varying the case definition for an opportunistic check.
We evaluated whether lower ascertainment of risk scores for opportunistic health checks might have influenced the findings. We compared nine practices where CVD risk scores were obtained for more than 85% (median: 91%, range: 86-95%) with nine practices with CVD risk scores obtained for fewer than 85% (median: 76%, range: 33-84%) of opportunistic health checks. Relative increments were similar at 27% (95% confidence interval: 9-49%, P = 0.002) and 29% (9-54%, P = 0.003) respectively.
Discussion
What this study shows Opportunistic health checks, conducted in patients who have not received standard invitations through the population-based call-recall system, contribute more than half of all health checks completed in the study area. Once opportunistic health checks are accounted for, the true response rate to the standard invitation letter is low. Opportunistic checks represent a higher proportion of all health checks performed in younger adults and in more deprived areas, appearing to compensate for low uptake in these groups. Participants taking up opportunistic checks are at higher risk of cardiovascular disease, suggesting that general practices may be successfully targeting groups that are at greater risk for the offer of an opportunistic health check.
Comparison with other studies
Previous studies have reported on the problem of low uptake of health checks. 5, 13 Our previous qualitative research, 14 found that people may experience significant difficulties in gaining access to health checks. For people in work, or with caring responsibilities, it may be difficult or costly to free-up time to have a health check; places where checks are conducted may not be Fig. 1 Forest plot showing the proportion with CVD risk ≥10% at each practice by source of health check. N, total number of checks; n, number with ≥10% CVD risk; RR, rate ratio; LL, lower 95% confidence limit; UL, upper 95% confidence limit.
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14 Studies of general practice confirm that there is variability in the organization and delivery of health checks. 15, 16 In the presence of several personal and organizational barriers to obtaining a health check, it may be easier for patients to take up the offer of a check when they are already attending the practice for another reason. Practices may also be able to offer checks at a time when they are able to deliver these. 16 An opportunistic approach to health checks may offer advantages to patients and providers. While our report refers to general practice health checks, Dachsel and Lee 17 reported on a pilot study of health checks in a retail environment (supermarket) and noted a high proportion at elevated risk among respondents. Adopting strategies that aim to include higher risk participants is consistent with the recent recommendation of the Expert Scientific and Clinical Advisory Panel for NHS Health Checks that 'targeting the programme at high-risk people is cost-effective.'
18

Strengths and limitations
The study comprised a large sample of general practices across two London boroughs, with data collected and analysed for more than 5000 health checks. Estimated effects were precise and robust in several sensitivity analyses that varied case definitions and tested the potential for bias from missing data. We acknowledge that the study was conducted in a single area. It is possible that associations might differ in other areas. Nevertheless, the results draw attention to the potential of using opportunistic checks to reduce uptake inequalities even if this is not presently performed in other areas. In this study, the majority of the population lived in areas classified in the lowest two quintiles of deprivation for England. The study necessarily had limited scope to explore socioeconomic graduations but we can be confident that our results hold for a generally deprived area. We classified health checks as being recorded 'opportunistically' if they were not within 6 months of an invitation letter but this might lead to misclassification. Some patients might respond to an opportunistic request to have a check in a period soon after an invitation, others might take longer than 6 months after an invitation to complete a health check. This misclassification is likely to diminish the magnitude of estimated associations. We also note that misclassification might be more important in the first 6 months of the study because participants might have been responding to invitations in an earlier period. After excluding checks completed in the first 6 months, the adjusted odds ratio remained highly significant through slightly diminished in magnitude. We also obtained data from the district-wide health check management information system, which confirmed that~50% of all checks were 'non-invited', as reported elsewhere. 6 We noted that 
Conclusions
This study showed that health checks performed opportunistically are reaching participants at higher risk of cardiovascular disease compared to those performed in response to a standard invitation letter. This approach has the potential to reduce inequalities in uptake and outcomes from health checks. Guidelines and policies on cardiovascular health checks should consider using opportunistic checks alongside invitations as an approach to targeting more vulnerable groups to complete a health check. Further research is required to ensure that these groups are also taking up interventions and gaining health benefit from reduced cardiovascular risks.
Supplementary data
Supplementary data are available at the Journal of Public Health online.
